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Description 

RRPQFTHE INVENTION 

The present invention pertains to pop-up dispens- 
ing systems for towel products which provide improved 
functional reliability in use. More particularly, the 
present invention pertains to improved designs for pre- 
moisterted towel products (wet wipes) used in pop-up 
dispensing packages in which edge portions of adjacent 
towels are non-parallel when the individual towel sheets 
are interleaved within the package so as to form over- 
lapping regions with a non-uniform width. 

BACKGROUND OF THE INVENTION 

In today's society, cleanliness is very important both 
from a health standpoint and an aesthetic standpoint 
Whether at home or away from home, traditional cleans- 
ing tools such as soap, cloths, and running water may 
be unavailable, unsuitable, or inconvenient for a particu- 
lar task. Cleansing of sensitive areas of the body also 
requires special consideration, as ordinary towel prod- 
ucts, cleansing agents, and other associated materials 
such as disinfectants may cause irritation and discom- 
fort. The use of special agents such as disinfectants 
and/or moisturizing agents may also be required. 

At home or away from home, the cleansing of chil- 
dren and infants presents special considerations due to 
the nature and frequency of the cleansing activity, as 
well as the sensitivity of their skin. Of particular concern 
is the cleansing of sensitive body regions of infants dur- 
ing the changing of diapers and of adults utilizing incon- 
tinent protection articles. 

To address these problems, manufacturers of con- 
sumer products have developed disposable, synthetic 
and/or natural fiber-based towel products which are pre- 
moistened with a non-irritating cleansing agent As 
used herein, the terms "single-use" and "disposable" 
are used interchangeably to refer to towels and pack- 
ages which are to be used once and then discarded, 
rather than retained (and perhaps cleaned) for reuse. 
The terms "moisture", "moistened", and "moistening 
agent" are intended to refer not only to water or aque- 
ous solutions, but also any other fluid which may be 
useful in combination with a towel product such as dis- 
infecting solutions (including alcohol), water-based 
solutions, oil-based solutions, soaps, lotions, solvents, 
etc. Of course, dry additives could be employed, such 
as powders or granules. 

There are two basic types of containers for such 
pre-moistened towel products, namely multi-towel con- 
tainers and single-towel packages. 

In one typical multi-towel container, a flexible or 
rigid rrrfsture-irrpervious container is utilized. The pre- 
moistened towel products are in some sort of folded, 
stacked arrangement of discreet towel sheets. These 
configurations permit one towel at a time to be exposed 



to the consumer and extracted from the container. 
These containers often have a tub-like configuration (a 
rigid container) or a soft, generally rectangular package 
configuration and are usually redoseabie to protect the 

5 remaining towels. 

These types of towel products and dispensing sys- 
tems are not without drawbacks. Towel sheets which 
are merely folded and stacked one on top of the other 
provide no means of feeding out consecutive sheets or 

w of facilitating the grasping of an individual towel, thus 
requiring the consumer to try to find a free edge of the 
exposed towel and peel the towel free from the remain- 
ing stack of towels. This is often a time consuming and 
frustrating procedure (particularly with towels having a 

is higher moisture content) which can distract one's atten- 
tion from the task at hand. 

To overcome this accessibility shortcoming, multi- 
towel dispensers have been developed with a generally 
tub-like configuration and an upper panel having an 

20 opening sized and conf igured to hold a leading portion 
of a towel in an isolated orientation where it can be 
readily grasped by the consumer. Alternatively, such 
dispensers may take the form of a soft, rectangular 
package with a redoseabie aperture on one surface. 

25 These dispensing systems are commonly known as 
"pop-up" dispensers, wherein the trailing edge of a 
towel being extracted from the package first draws the 
leading edge of the next towel through the opening, then 
typicaly "pops" free from the leading edge of the next 

30 towel, leaving the leading edge of the next towel held in 
a readily accessible position by the edges of the aper- 
ture. The towel sheets are typically either on a continu- 
ous roll, with perforations defining the ends of individual 
towels, or in some sort of folded and interleaved rela- 

35 tionship. Some sort of interaction and/or connection 
between successive towel sheets is required in order to 
feed consecutive towels through the aperture. 

Towel configurations of the continuous roll type with 
perforations typically have a comparatively higher dis- 

40 pensing force requirement than with discreet towels, as 
the perforated region must have sufficient structural 
integrity to prevent premature separation. Higher force 
requirements to complete the severing of towels at the 
perforations often necessitate the use of both hands, 

45 i.e.. one to puD on the towel and one to restrain the 
package. This is particularly troublesome when one or 
both hands are soiled and/or one hand is otherwise 
occupied. Such dispensing arrangements also, due to 
the comparatively higher force requirements for separa- 

so tion, may tend to cause the leading edge of the next 
towel to protrude rather far beyond the opening in the 
package (excessive pop-up), causing difficulty in clos- 
ing and reseating the package and excessive drying out 
of the remaining towels. Higher separation forces may 

55 also lead to the extraction of multiple towels before any 
separation occurs, leaving the consumer with more 
towel sheets than needed and a choice between wast- 
ing unused towels and trying to stuff some of them back 
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inside the package. 

One approach which attempts to address the 
excessive pop-up problem is the use of a two-web sys- 
tem (a co-facial arrangement of two superimposed 
webs) of perforated towels in which the perforations in 
one web are spaced intermediate the perforations in the 
other web. This double web is then accordian-folded 
inside a pop-up dispensing package. The theory of 
operation is that when separation at a line of perforation 
in one web occurs, the next towel presented is the next 
towel in the opposite web since it travels outside of the 
aperture along with the extracted towel and protrudes 
outside the aperture prior to separation of the first towel. 
The spacing between perforations in the two webs and 
the fold interval are two variables which control the 
amount of presentment (pop-up). While this approach 
attempts to address the pop-up problem, its reliance on 
the use of perforations still typically results in compara- 
tively higher separation forces which often necessitates 
the use of both hands, and failures to separate can still 
result in the extraction of multiple towels. 

One further approach to the pop-up/separation 
problem utilizes discreet folded, and interleaved towel 
sheets. The towels are interfered such that they have 
overlapping edge portions which are substantially paral- 
lel to one another and which adhere to one another 
such that successive towels are fed out through a pop- 
up style opening in the package. Since the towels are 
discreet, the difficulty with the higher separation force 
required in tearing along perforations is avoided. 

With pop-up dispensers of this discreet folded, 
interleaved variety, however, there is a narrow range of 
reliable pop-up action between product chaining and 
fal back. Chaining occurs when product separation does 
not occur as one sheet is removed, and thus multiple 
towel sheets are withdrawn in a continuous web or 
chain of products. Fallback occurs when the towel 
sheets separate prematurely before the next sheet is 
drawn into the dispensing orifice. The next sheet thus 
falls back inside the package, and the user does not 
have a portion of the next sheet available for grasping. 
The narrow operating window that occurs between 
these two conditions is primarily controlled by product 
moisture loading, dispensing orifice size and/or shape, 
extent of product overlap, cornpression during manufac- 
ture, shipping, and/or storage, and substrate properties. 

Variations in the above-mentioned properties which 
occur in the manufacturing process, and also during 
shipping and/or storage of such packages, may lead to 
instances of product chaining or fallback. Actual usage 
conditions which add the additional variability of the 
manner in which the consumer withdraws the sheets 
increase the likelihood that the consumer may experi- 
ence chaining (and hence product waste) or fallback 
(requiring reaching into the package to try to re-thread 
the leading edge of the next sheet through the generally 
narrow orifice to restart the process). 

Accordingly, it would be desirable to provide an 



improved pop-up wet wipe dispensing system which 
provides increased reliability in actual consumer usage 
while achieving truly one-handed operation. 

ft would further be desirable to provide an improved 
5 pop-up wet wipe dispensing system which is more toler- 
ant of variations in manufacturing tolerances and condi- 
tions of shipping and/or storage. 

SUMMARY QF THE INVENTION 

w 

The present invention expands this operational win- 
dow by utilizing discreet towel sheets in combination 
with a modified Z-fokJ stack configuration, the sheets 
having an overall shape such that interleaved end 

is edges of adjacent sheets are at least partially non-par- 
aBel such that they form an overlapping region having a 
non-uniform width. This new configuration provides 
improved pop-up dispensing reliability by providing a 
predictable, repeatable separation process with towel 

20 sheets which are pre-moistened or otherwise have an 
affinity (clinging tendency) toward one another. 

The key element of this concept is the overlapping 
relationship of the leading and trailing edges of adjacent 
sheets, which is dictated by the geometry of the leading 

25 and trailing edges of the sheets. The sheets are inter- 
folded with the opposing end edges irrterfolded between 
the next adjacent sheet in the stack in an overlapping or 
co-extensive relationship. The overlapped area formed 
by the overlapping end edges is tapered such that there 

so is at least one point across the sheet width with the 
greatest overlap in the direction of the pulling force and 
at least one point across the sheet width with the least 
overlap in the direction of the pulling force. This config- 
uration allows the area of maximum overlap to pull the 

35 next sheet through the dispensing aperture at the same 
time that the sheet separation process is starting to take 
place at the area of least overlap. The separation proc- 
ess begins at a point of least overlap and proceeds 
across the overlapping area along a "separation front" 

40 toward a corresponding point of greatest overlap. When 
the overlapping area is reduced to the extent that there 
is insufficient overlapping area to sustain the shear 
forces exerted, complete separation of the two sheets 
will occur. 

45 This configuration provides a predictable, repeata- 
ble separation process which aflows the ease and tim- 
ing of separation to be controlled by design. The area of 
overlap, length of the separation front and amounts of 
overlap at the point of greatest overlap can all be tai- 

so lored to provide desired separation characteristics for a 
particular aperture size, substrate, moistening agent, 
and moisture loading. 

The separation is aided by the asymmetrical force 
application in a preferred configuration, which trans- 

55 forms a portion of the shear-direction pull force into a 
twisting, peeling motion as the sheets are withdrawn 
through the dispensing aperture. This asymmetrical 
force application increases the proportion of the shear 
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force exerted in the vicinity of the point of least overlap 
in comparison with the area near the point of greatest 
overlap, thus increasing the force exerted at the location 
of the least overlap. As the overlapped area is drawn 
through the dispensing aperture, a separation front 
migrates across the sheet from the point of least overlap 
toward the point of greatest overlap, where it completes 
the separation and leaves the next sheet partially 
extending through she aperture for the next usage. The 
sheets thus dispensed are ready to use. entirely 
unfolded, and are dispensable with one hand, thereby 
greatly enhancing the convenience of such products. 

The present invention therefore provides a more 
robust dispensing system, providing predictable per- 
formance from the first sheet in the package to the last 
and throughout the range of manufacturing tolerances 
with respect to dimensions, amount of overlap, and 
moisture content The use of these improved sheet con- 
figurations also simplifies the design of the dispensing 
aperture, as complex shapes and precise sizes are not 
required for satisfactory performance. Less restrictive 
apertures could also be employed, reducing the dis- 
pensing force required to extract sheets and hence also 
the force required to restrain the package, and in turn 
providing a substantial improvement in the ability to pro- 
vide true one-handed operation. This dispensing sys- 
tem also provides reliable separation even after 
relatively long periods of storage which often precipitate 
a moisture-loading gradient as fluid migrates toward the 
bottom of the package, and even if relatively high com- 
pressive loading forces have been applied to the sheet 
stack during packaging or shipping. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood with 
reference to the following Detailed Description and to 
the accompanying Drawing Figures, in which: 

Figure 1 is a plan view of a typical individual, rec- 
tangular-cut towel sheet according to the prior art 
in Hs unfolded state. 

Figure 2 is a plan view of three separate, rectangu- 
lar-cut towel sheets according to the prior art 
depicting their overlapping relationship prior to fold- 
ing. 

Figure 3 is a perspective view of the three separate, 
rectangular-cut towel sheets depicted in Figure 2 
which have been Z-folded and interleaved as in the 
prior art 

Figure 4 is a fragmentary, elevationai sectional view 
of two separate, rectangular-cut overlapping 
sheets as in Figures 1-3. depicting the separation 
process as they emerge from the aperture of a con- 
tainer according to the prior art 
Figure 5 is a plan view of an individual towel sheet 
having a generally parallelogram matic configura- 
tion according to a preferred embodiment of the 



present inventioa 

Figure 6 is a plan view of three individual towel 
sheets according to the present invention, depicting 
their overlapping relationship prior to fokfing. 
5 Figure 7 is a perspective view of the three separate 
towel sheets depicted in Figure 6 which have been 
Z-folded and interleaved according to the present 
invention. 

Figure 8 is an elevationai sectional view of a folded 

10 stack of separate sheets according to the present 
invention which has been placed in a container. 
Figure 9 is a fragmentary, elevationai sectional view 
of two separate overlapping sheets as in Figures 6- 
8. depicting the separation process as they emerge 

is from the aperture of a container. 

Figure 10 is a diagrammatical elevationai view of 
two separate overlapping sheets as in Figure 9, 
schematically illustrating the separation elements 
according to the present invention. 

20 Figure 11 is a plan view similar to Figure 6 of three 
separate towel sheets which illustrates another 
embodiment of the present invention, depicting 
their overlapping relationship prior to folding. 
Figure 12 is a plan view similar to Figure 6 of three 

25 separate towel sheets illustrating still another 
embodiment of the present invention, depicting 
their overlapping relationship prior to folding. 
Figure 13 is a plan view similar to Figure 6 of three 
separate towel sheets according to stilt another 

30 embodiment of the present invention, depicting 
their overlapping relationship prior to folding. 
Figure 1 4 is a plan view similar to Figure 6 of three 
separate towel sheets showing a further embodi- 
ment of the present invention, depicting their over- 

35 lapping relationship prior to folding. 

Figure 15 is a plan view similar to Figure 6 of three 
separate towel sheets showing still a further 
embodiment of the present invention, depicting 
their overlapping relationship prior to folding. 

40 Figure 1 6 is a plan view similar to Figure 6 of three 
separate towel sheets showing still a further 
embodiment of the present invention, depicting 
their overlapping relationship prior to folding. 

45 DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 shows a typical individual towel sheet 1. 
such as found in the prior art in Hs flat-out unfolded 
state The sheet has two side edges, 2 and 3, two end 

so edges, 4 and 5, and has two fold lines, represented by 
the dotted lines 6 and 7, for use in a Z-folded, inter- 
leaved configuration. The two side edges define the 
extent of the towel sheet in the transverse direction, 
while the two end edges define the extent of the towel 

55 sheet in the longitudinal direction. The two fold lines 
define a center region 9 in a Z-fdded configuration. The 
towel sheet 1 has a generally rectangular overall shape 
with opposing edges being parallel, linear, and forming 
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right angles with respect to one another and with the 
Ibid fines 6 and 7 being parade! to the end edges 4 and 

5. 

Figure 2 depicts three individual towel sheets 1 A, 
1 B, and 1 C (such as towel 1 depicted in Figure 1). which 
have been associated with one another to form a contin- 
uous web such that they define co-extensive or overlap- 
ping regions 8 (depicted by the hatched areas) which 
extend from one side edge to the other side edge. The 
sheets have not yet been toUed/interfolded and are still 
in their flat-out, unfolded state. Note that the overlapping 
end edges of adjacent sheets are substantially parallel, 
resulting in overlapping regions 8 having a constant 
width across the sheet from one side edge to the other. 

These individual towel sheets are interfered along 
their told lines 6 and 7 as shown in Figure 3 so as to 
capture the end edge of one sheet between the end 
edge and center region of the adjacent sheet. Viewing 
the interfoided stack of sheets from the perspective of 
Figure 3, the alternating sequence of overlapping 
regions 8 and center regions 9 is clearly visible, with the 
trailing edge of an upper sheet of an interleaved pair of 
sheets always captured beneath the leading edge of the 
next lower sheet. In this manner, an upward puBtng 
force exerted on the upper sheet automatically ensures 
tat the leading edge of the next sheet will be pulled 
upward from the remaining stack of sheets rather than 
remaining adhered to the stack. (US 4,638.921 is typical 
of this scenario and is included in the preamble of claim 
1). 

Figure 4 schematically illustrates the events sur- 
rounding the extraction of a towel sheet through an 
aperture A of a typical container C. At the instant in time 
depicted in Figure 4, the overlapping region 8 happens 
to be located within the aperture A. The aperture A is 
sized suff iciently small such that it wi retain the protrud- 
ing portion (pop-up) of a towel sheet for ready grasping 
by a consumer, and tends to cause a roping effect of the 
towel sheets when they pass through the aperture. The 
term "roping effect" when used herein is simply 
intended to refer to the "bunching" or "buckling" of the 
sheets that occurs when they are drawn through a 
restrictive opening which causes portions of the sheets 
to be distorted from their initial, generally planar condi- 
tion. When a sheet is extracted from the container by 
exerting a pulling force P (as indicated by the arrow), the 
trailing edge of one sheet 4 and the leading edge of the 
next sheet 5 pass into the area of the aperture A while 
still joined by the overlapping region a The aperture 
exerts a downward force 0 on the towel sheets to 
oppose the puffing force P, and these two forces exerted 
in opposite directions tend to pull the two sheets apart. 

Separation of the two sheets tends to occur sud- 
denly and at various random locations across the over- 
lapping region 8, departing upon precisely how the 
towel sheets are constricted and roped together as they 
pass through the aperture. Since the overlapping region 
has a constant width across the sheets, there is no pre- 



dictability as to where separation will begin or which 
direction^) across the sheets it will propagata 

As can readily be seen in Figure 4, if separation 
were to occur at or very near to the aperture A just prior 
5 to extraction of a sufficiently large portion of the lower 
sheet through the aperture, the lower sheet would be 
likely to fall back down into the container and not be 
retained by the aperture. On the other hand, if the sep- 
aration force required is too large, separation will likely 
10 not occur until the lower sheet extends a substantial 
amount beyond the aperture, presenting difficulty in 
recusing the container or in the worst case resulting in 
the extraction of a multi-towel chain of products in 
excess of the current requirement. The timing and bea- 
rs tion of the separation event is thus very difficult to con- 
trol and predict, and is very sensitive to aperture size 
and shape, towel sheet properties, and the nature and 
quantity of the moisturizing agent utilized. Compara- 
tively restrictive apertures are typically employed in an 
20 effort to ensure retention of the leading portion of the 
next towel sheet and to provide for sheet separation, 
which correspondingly increases the dispensing force 
required to extract sheets and hence also the force 
required to restrain the package during dispensing. This 
25 in turn limits the ability of these package configurations 
to provide true one-handed operation. 

A preferred embodiment of a towel sheet designed 
according to the present invention is depicted in Figures 
5 through 10. 

30 Rgure 5 shows an individual towel sheet 10 in its 
flat-out unfolded state. The sheet has two side edges, 
20 and 30, two end edges, 40 and 50. and has two fold 
lines, represented by the dotted lines 60 and 70. for use 
in a Z-folded, interleaved configuration. The two side 

55 edges define the extent of the towel sheet in the trans- 
verse direction, while the two end edges define the 
extent of the towel sheet in the longitudinal direction. 
The two fold lines define a center region 90 in a Z-folded 
configuration. The towel sheet 10 has a generally paral- 

40 ielogrammatic overall shape with parallel, linear edges, 
and with the fold lines 60 and 70 essentially perpendic- 
ular to the side edges 20 and 30. 

Rgure 5 also depicts the non-perpendicular rela- 
tionship of the end edges 40 and 50 to the side edges 

45 20 and 30. The angle 6 (Theta) depicted in Figure 5 rep- 
resents the angle the end edge 40 makes with respect 
to the side edge 20. in this case some angle less than 
90° (an acute angle). The angle made by the other end 
of end edge 40 with respect to side edge 30 would be 

so the complementary angle of 6 (180° -6). 

Figure 6 depicts three individual towel sheets 10A, 
10B, and 10C (such as towel 10 depicted in Figure 5) 
which have been associated with one another to form a 
continuous web such that they define co-extensive or 

55 overlapping regions 80 (depicted by the hatched areas) 
which extend from one side edge toward the other side 
edge. The sheets have not yet been folded/interfolded 
and are still in their flat-out, unfolded state. The center- 
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line of the associated sheets is indicated by the dashed 
line CL, which is generally parallel to the puP direction 
and the longitudinal direction. 

Note that the overlapping end edges of adjacent 
sheets are substantially non-parallel, resulting in over- 
lapping regions 80 having a width measured in the lon- 
gitudinal direction which varies as a function of 
distance, in this instance linearly, across the sheet in the 
transverse direction from one side edge toward the 
other. In an instance such as depicted in Figure 6 
wherein the extent of sheet overlap and the angles of 
the end edges are such that the overlapping regions do 
not extend entirely from one side edge to the other, a 
region identified with the numeral 100 is formed. This 
region 100 corresponds to a non-overlapping area, or 
what may be referred to an "underlappfng* area. The 
overlapping region 80 is essentially triangular in shape 
in this preferred embodiment 

These individual towel sheets are interfered along 
their fold lines 60 and 70 as shown in Figure 7 so as to 
capture the end edge of one sheet between the end 
edge and center region of the adjacent sheet. Viewing 
the interfered stack of sheets from the perspective of 
Figure 7, the alternating sequence of overlapping 
regions 80 and center regions 90 is clearly visible, with 
the trailing edge of an upper sheet of an interleaved pair 
of sheets always captured beneath the leading edge of 
the next lower sheet In this manner, an upward pulling 
force exerted on the upper sheet automatically ensures 
that the leading edge of the next sheet will be pulled 
upward from the remaining stack of sheets rather than 
remaining adhered to the stack. 

An interfolded stack of towel sheets such as 
depicted in Rgure 7 may be placed in a container such 
as container C shown in cross-section in Figure 8. The 
container C depicted is intended to be merely illustrative 
of one possible container configuration which may be 
suitable for use with improved sheet configurations 
according to the present invention. Such a container 
may include a recioseable (id L incorporated into a 
removable upper panel U with an aperture A, and may 
contain the sheets within an inner soft pack S such that 
the supply of towel sheets within the container C may be 
replenished by the insertion of a new inner soft pack a 
Such an inner soft pack would include an aperture Q 
which in registry with aperture A of the container. 

Figure 9 schematically illustrates the events sur- 
rounding the extraction of towel sheet 10A through an 
aperture A of a typical container C. At the instant in time 
depicted in Figure 4, the overlapping region 60 happens 
to be located within the aperture A. The aperture A is 
sized sufficiently small such that it will retain the protrud- 
ing portion (pop-up) of atowel sheet for ready grasping 
by a consumer, and tends to cause a roping effect of the 
towel sheets when they pass through the aperture 
When a sheet is extracted from the container by exert- 
ing a pufling force P (as indicated by the arrow), the trail- 
ing edge 40 of sheet 1 0A and the leading edge 50 of the 



next sheet 10B pass into the area of the aperture while 
still joined by the overlapping region 80. The aperture 
exerts a downward force D on the towel sheets to 
oppose the pulling force P, and these two forces exerted 

5 in opposite directions tend to pull the two sheets apart 
The principles which are believed to be critical to 
the superior performance of towel sheets according to 
the present invention are depicted in greater detail in 
Figure 10 and discussed below. 

10 For simplicity, the sheets 10A and 10B have been 
depicted in Rgure 10 without the roping effect which is 
caused by the restrictive aperture during the extraction 
process. Depicted in Figure 10 are two overlapping 
sheets 10, the pulling force P, the trailing edge 40 of the 

15 upper sheet 1 0A, and the leading edge 50 of the lower 
sheet 10B. Also clearly depicted are the overlapping 
region 80 and the underiapping or notch region 100. In 
towel sheet configurations according to the present 
invention, the overlapping region 80 has at least one 

20 point of greatest or maximum overlap M and at least 
one point of least or minimum overlap m, both meas- 
ured in the direction of the pulling force P. 

The overlapping surfaces of two sheets such as 
1 0A and 1 0B have an affinity for one another which is 

25 determined by a number of factors, including the sur- 
face properties of the sheet material, the amount and 
type of moistening or other agent Of any) utilized, static 
electricity, and compressive forces which may be 
exerted upon the stack of interfolded sheets during 

so packaging and/or shipping. The sheets thus tend (by 
virtue of this "affinity") to adhere to one another by virtue 
of their intimate co-facial contact in the overlapping 
region, facilitating the tendency of the second sheet to 
follow the first sheet out through the aperture. When a 

35 shear force exerted in the direction of the pulDng force P 
exceeds the shear strength of the bond In the overlap- 
ping area 80. separation of the two sheets will occur. 

The overlapping area 80. however, does not have a 
uniform amount of overlap across the sheets, as meas- 

40 ured in the direction of the pulling force P. Consequently, 
since the amount of overlap at any given point across 
the sheets will determine the shear force required for 
separation, separation will first occur where the overlap 
is a minimum and proceed across the overlapping 

45 region as a "separation front" moving toward the point of 
greatest overlap. When the overlapping area is reduced 
to the extent that there is insufficient overlapping area to 
sustain the shear forces exerted, complete separation 
of the two sheets will occur. The separation thus occurs 

a? in a predictable fashion, allowing the separation proper- 
ties of any particular dispensing system to be designed 
according to a particular application. 

In a preferred configuration, during the process of 
withdrawing a towel sheet as depicted in Figure 10 the 

55 separation may be aided by the asymmetrical force 
application caused by the presence of a non-contacting, 
non-overlapping region 100 at one edge of the over- 
lapped towel pair. Another contributing factor to the 
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asymmetry of the force application is the fact that, due 
to the shape of the towel sheet the farthest-extending 
and most likely grasped region G of the towel sheet 1 0A 
is on the same side of the overlapped towel pair as the 
undertapping region 100. This increases the likelihood 
that the consumer wiH in fact be exerting the pulling 
force on the towel sheet in an asymmetrical fashion. 

The asymmetrical force application due to these 
and other contributing factors, such as the stretch char- 
acteristics of the substrate used, increases the propor- 
tion of the shear force exerted in the vicinity of the point 
of least overlap in comparison with the area near the 
point of greatest overlap, thus increasing the force 
exerted at the location of the least overlap. The overlap- 
ping region 80 is thus subjected to a rotational force 
component denoted by the arrows labelled R in Figure 
10. which helps ensure that the separation process 
begins at the point of least overlap and proceeds across 
the overlapping area along a "separation front" toward 
the point of greatest overlap. While this asymmetrical 
force application is helpful in achieving separation and 
is preferably incorporated in a preferred embodiment it 
is not believed to be essential to satisfactory perform- 
ance. 

For towel sheets having substantially linear end 
edges such as depicted in Figure 5, the angle 0 fjheta) 
is preferably between about 0 and about 90 degrees, 
more preferably between about 45 and about 90 
degrees, and most preferably between about 75 and 
about 85 degrees. In a preferred embodiment an angle 
0 (Theta) of about 82 degrees has been found to per- 
form well. This angle, in combination with the overall 
sheet dimensions, fold locations, and extent of inter- 
leaving, can be utilized to tailor the size and shape of 
the overlapping regions (including the length of the sep- 
aration front) and hence the separation characteristics 
of the towel sheets. 

The towel sheets themselves may be formed of any 
commonly-used tissue-type paper material, or any other 
similar thin and f laxtole sheet-like material deemed suit- 
able for use in such a Dispensing system. Such materi- 
als include, for example, woven and non-woven sheets 
formed of natural materials, such as cetiuiosic materials 
(cellulose, rayorvVtscose, or cotton), anoVor synthetic 
materials (polypropylene, polyethylene, or polyester), 
and blends thereof, with or without binders, in fibrous 
form or otherwise Such materials may also be in single- 
ply, two-ply, or multi-ply form, so long as the resulting 
towel sheet has sufficient strength to avoid tearing dur- 
ing the dispensing operation, especially if moistened 
with a cleansing or other fluid additive 

The basis weight composition, and texture (surface 
finish) of the towel sheets may be tailored so as to 
achieve the desired durability, feel, and cleansing ability. 
The overall dimensions of the towel sheets can be 
selected as appropriate to accomplish the intended 
tasks, with the folding and/or collating operation reduc- 
ing the size of the towel sheets to f ft within the desired 



package dimensions. Single-ply towel sheets of cellu- 
lose-based material having basis weights in the range 
between about 0.0043 g/cm 2 (0.0087 to/ft 2 ) and about 
0.0068 g/cm 2 (0.0138 lb/ft 2 ) have been used success- 
5 fully, and overall sheet dimensions of approximately 8 
inches in the longitudinal direction and approximately 7 
inches in the transverse direction have performed satis- 
factorily. 

While the advantages of the present invention may 

10 be obtained with towel sheets which are substantially 
moisture-free (dry), i.e., without any liquid cleansing 
agents or other liquids to moisten the towel sheets, the 
improved pop-up dispensing system herein described is 
particularly useful with towel sheets having a partial- 
is larly high affinity for one another. Such affinity may be 
due to substrate properties such as surface finish or 
static electricity, but more commonly is caused by the 
addition of particular agents to the towel sheets. 

Such agents in the cleansing context could contain 

20 water, mineral oil. and/or other materials that could be 
combined into a solution or emulsion such as: moistur- 
izers (such as propylene glycol, glycerine, or aloe vera), 
emollients (such as PEG lanolin, dimethicone. vaseline, 
wheat germ oil. or vegetable oils), surfactants and emul- 

25 srf iers (such as polysorbate 20, Pareth 23-7), preserva- 
tives and buffers (such as citric acid, benzalkonium 
chloride, parabens, Germal 1 15. Kathon, or potassium 
sorbate), skin caring ingredients (such as Bisaboloi. 
Allantoin. or Camomile extract), and perhaps natural or 

30 artificial fragrances. For other usee, particularly medical 
uses, disinfecting solutions such as alcohol could be uti- 
lized, and such towel sheets could be adapted for use in 
general household cleaning situations by the addition of 
suitable cleaning or other agents. In some circum- 

35 stances, cleansing or other agents added to the towel 
sheets could be in dry granular or powder form much 
like talcum powder, and still serve to increase the affinity 
of the towel sheets for one another. 

With respect to the quantity of moisturizing or other 

40 agent employed with the towel sheets, such quantity 
may be tailored to serve the particular needs of the 
application. A general trend observed with many com- 
mon additives seems to be that the greater the quantity 
of additive agent employed, the greater the "stickiness" 

46 or "clinginess" of the towel surfaces tends to be, and 
hence the greater the affinity of the towel sheets for one 
another in the overlapping region. In terms of fluid load- 
ing of the towel sheets, the quantity employed is often 
described in terms of a multiple of the dry basis weight 

so of the towel substrate (denoted as "X"). One represent- 
ative fluid loading which has performed well with towel 
sheets according to the present invention is 3X. which 
means that with this loading a quantity of fluid having a 
weight of three times the dry basis weight of the towel 

55 sheets is absorbed into and contained within the towel 
sheets. The size and shape of the overlapping region 
may be varied to account for the variation in affinity 
between towel sheets which is due at least in part to the 
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variations in fluid loading. 

The present invention permits less restrictive aper- 
tures to be employed, reducing the dispensing force 
required to extract sheets and hence also the force 
required to anchor the package, and in turn providing a 
substantial improvement in the ability to provide true 
one-handed operation. This dispensing system also 
provides reliable separation even after relatively long 
periods of storage which often precipitate a moisture- 
loading gradient as fluid migrates toward the bottom of 
the package, and even if relatively high compressive 
loading forces have been applied to the sheet stack dur- 
ing packaging or shipping. 

The side edges of the towel sheets are not believed 
to play a significant role in the separation process, 
although they may in part contribute to the performance 
characteristics of the overall package by influencing the 
degree of holding forces which the aperture exerts to 
hold the pop-up portion of the towel sheet Conse- 
quently, while the Drawing Figures have illustrated the 
use of parallel side edges which in general are parallel 
to the direction of withdrawal of the towel sheets, it is 
within the scope of the present invention that side edges 
may be non-parallel and/or non-linear as well. 

While the representative container depicted in Fig- 
ure 8 illustrates the use of a rigid outer container and a 
flexible inner container (to promote reliability of the 
rigid container), the principles of the present invention 
will be equally applicable to any suitable storage con- 
tainer such as one in which the only container is a rigid 
container which directly contains the sheets or in which 
the only container is a flexible container, such as a 
travel-type convenience package. 

Improved pop-up towel dispensing systems accord- 
ing to the present invention may be tailored to accomo- 
date virtually any number of individual towel sheets per 
package. For example, smaller easily transportable 
packages may be designed to contain a comparatively 
small number of sheets (such as about 2 to about 20 per 
package), while larger packages suitable for use in one 
particular location may contain large numbers of sheets 
(such as about 20 to about 200 per package). 

Other suitable towel sheet designs according to the 
present invention are depicted in Figures 1 1 through 16. 
In each of these Figures, the center line of the associ- 
ated towel sheets is indicated by the dashed line CL 
which is generally parallel to the pull direction and the 
longitudinal direction. 

Figure 1 1 depicts a series of parallelogram-shaped 
towel sheets 210A, 21 OB, and 210C in a view similar to 
that shown in Figure 6, but with the overlapping regions 
280 extending entirely across the sheets from one side 
edge to the other. Although there is no underlapping or 
notch region in this configuration, there are still the req- 
uisite points of maximum and minimum overlap in the 
overlapping region, and hence the advantages of the 
present invention are retained. 

A symmetrical towel sheet configuration is depicted 



in Figure 12, wherein a series of three towel sheets 
31 OA, 31 0B, and 31 0C have a symmetrical shape with 
respect to the centerline CL of the sheets. The overlap- 
ping end edges of adjacent sheets are still non-parallel. 
5 and in this configuration the overlapping regions 380 
have two points of minimum overlap and one point of 
maximum overlap. As such, separation would begin at 
one or both points of minimum overlap and proceed 
toward the point of maximum overlap. 
w The overlapping end edges of adjacent sheets 
need not be linear in nature, as in the case of the series 
of three towel sheets 410A. 410B. and 410C depicted in 
Figure 13. The end edges may be arcuate or curvilinear, 
or part linear and part non-linear. Note that the overlap- 
is ping areas 480 still include the points of maximum and 
minimum overlap, and hence the separation process 
would proceed as described previously. 

While a Z-foided configuration is presently pre- 
ferred, the number of folds in each particular sheet is 
20 not critical to the present invention. As in the series of 
towel sheets 51 OA, 51 0B, and 51 0C depicted in Figure 
14, a C-folded configuration wherein each individual 
sheet includes only one told Sne may also be utilized. In 
this instance, in forming the sheet stack as depicted in 
25 Figure 7 each sheet would be folded into a C shape, and 
each layer of material proceeding downward through 
the stack would include an overlapping region 580 of 
two adjacent towel sheets, wherein the trailing end of 
one towel is captured between the two halves of the fol- 
30 lowing towel. Other configurations incorporating greater 
numbers of folds may also prove suitable for use with 
towel sheets according to the present invention. 

On the other hand, as the number of folds is not crit- 
ical to the present invention, in some circumstances it 
35 may be desirable to roll the associated towel sheets 
onto a spindle or core to form a roll-type dispensing sys- 
tem in which the sheets have no folds whatsoever. In 
sum, the approaches utilized to arrange the sheets 
within the dispensing package of the present invention 
40 may include various numbers of folds with interfolding of 
the sheets, roiling the sheets, maintaining the sheets in 
a straight linear web, or any other approach consistent 
with the design of the overall package. 

As shown in Figure 1% which is a plan view similar 
45 to Figure 6 of three separate towel sheets 610A, 610B, 
and 610C prior to folding, ft may also be desirable to 
modify only one end edge of a series of towel sheets (in 
this instance edge 640) and leave one end edge (in this 
instance edge 650) in a conventional, rectangular con- 
so figuration. As can readily be seen in Figure 15, the over- 
lapping relationship of adjacent towel sheets is still such 
that the overlapping regions 680 have a point of great- 
est overlap and a point of least overlap, and hence the 
advantages of the present invention are retained. 
55 Figure 16 is a plan view similar to Figure 6 of three 
separate towel sheets 710A, 710B, and 710C showing 
still a further embodiment of the present invention, in 
which the end edges are notched to form what may be 
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termed a "forked" or "banner" end. When such towel 
sheets are then associated as depicted in Figure 16, 
each pair of adjacent sheets forms two distinct overlap- 
ping regions 780 and 781. each having a point of great- 
est overlap and a point of least overlap. In like manner, s 
the end edges of adjacent towels may be configured so 
as to produce virtually any number of overlapping 
regions, and so long as any particular overlapping 
region has at least one point of greatest overlap and at 
least one point of least overlap, the advantages of the w 
present invention would be retained with respect to sep- 
aration of that overlapping region. 

While particular embodiments of the present inven- 
tion have been illustrated and described, it would be 
obvious to those skilled in the art that various changes is 
and modifications can be made without departing from 
the spirit and scope of the present invention. For exam- 
ple, the overall size and shape of the individual towel 
sheets, the number and orientation of the folds, the 
number and shape of the overlapping regions, the towel 20 
materials, moistening agents, and the cveral package 
design could be adapted to suit a particular application. 
The shape or size of each sequential towel sheet could 
be varied such that the web consists of a non-uniform 
series of towel sheets. It is intended to cover in the 25 
appended Claims, all such modifications that are within 
the scope of this invention. 

30 

1. A web comprising a plurality of separate sheets 
(10) suitable for use in a pop-up dispensing system, 
each of said sheets having two opposing side 
regions and two opposing end regions joining said 
opposing side regions, said sheets (10) having a as 
longitudinal direction which extends between said 
side regions and a transverse direction which is 
perpendicular to said longitudinal direction, and 
said end regions each including an end edge (40, 
50) which extends across said sheets between said 40 
opposing side regions and defines a maximum lon- 
gitudinal length of said sheets, (10) wherein 

said sheets (10) are associated with one 
another to form said web such that the end 45 
regions of each sheet overGe end regions of 
adjoining sheets in a co-extensive relationship 
so as to form at least one pair of adjacent 
sheets having at least one overlapping region 
(80) bounded at least partially by an opposing so 
end edge of each sheet (1 0) of said at least one 
pair of adjacent sheets; (10) and characterized 
in that 

said opposing end edges are at least partially 
non-parallel with one another, and said at least ss 
one overlapping region (80) having at least one 
point of greatest overlap and at least one point 
of least overlap measured in said longitudinal 



direction, said at least one point of greatest 
overlap being greater than said at least one 
point of least overlap. 

2. A web according to Claim 1 , further characterized 
In that said end edges (40, 50) are substantially lin- 
ear in shape. 

3. A web according to Claim 1 , further characterized 
in that said end edges (40. 50) are substantially 
non-linear in shape. 

4. A web according to any one of Claims 1 to 3. further 
characterized in that said end edges (40. 50) of an 
individual sheet (10) are substantially parallel to 
one another. 

5. A web according to any one of Claims 1 to 3, further 
characterized in that said end edges (40. 50) of an 
individual sheet (10) are substantially non-parallel 
to one another. 

6. A web according to any one of Claims 1 to 5, further 
characterized in that said sheets (10) have an over- 
all shape which is substantially symmetrical with 
respect to a longitudinal centeriine (CL). 

7. A web according to any one of Claims 1 to 5, further 
characterized in that said sheets (1 0) have an over- 
all shape which is substantially asymmetrical with 
respect to a longitudinal centreline (CL). 

8. A web according to any one of Claims 1 to 7, still 
further characterized in that said sheets (10) are 
pre-moistened with a moistening agent. 

9. A pop-up Dispensing system for dispensing folded 
sheets (10). said dispensing system including a plu- 
rality of separate sheets (10) according to claim 1 
and a dispensing aperture (A), 

characterised in that 

when a sheet (1 OA) adjacent to said dispensing 
aperture (A) is withdrawn through said dispens- 
ing aperture (A), the end portion of said sheet 
(1 OA) exerts a pulling force (P) on the end por- 
tion of a subsequent adjacent sheet (10B) via 
said overlapping region (80) to partially with- 
draw said interleaved end portion of said sub- 
sequent adjacent sheet (10B) through said 
dispensing aperture (A) and whereby complete 
separation of said overlapping region (80) 
occurs generally outside of said dispensing 
aperture (A) to free said sheet (10A) for use 
and form a free end portion of said subsequent 
sheet (10B). and whereby said free end portion 
of said subsequent adjacent sheet (10B) is 
retained outside said dispensing aperture (A) 
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for grasping. 

10. A pop-up dispensing system for dispensing folded 
sheets (10) according to claim 9 wherein each of 
said sheets further has at least one fold line extend- 
ing transversely across said sheets from one side 
region to the other side region, said at least one fold 
line being disposed intermediate said opposing end 
regions and each of said sheets is folded along at 
least one fold line and said sheets are superposed 
on one another with end portions of adjacent 
sheets being interleaved with one another such that 
an end portion of one sheet separates end portions 
of an adjacent sheet from one another. 

PatentansprOche 

1 . Eine Bahn, welche eine Mehrzahl gesonderter Blat- 
ter (10) umfeBt welche zur Verwendung in einem 
HochschneJIausgabesystem geeignet sind, wobei 
jedes der genannten Blatter zwei gegenuberlie- 
gende SeKenbereiche und zwei gegenOberlie- 
gende Endbereiche, welche die genannten 
gegenOberfiegenden Seitenbereiche verbinden, 
umfaBt, wobei die genannten Blatter (10) eine 
Langsrichtung, welche sich zwischen den genann- 
ten Seitenbereichen erstreckt, und eine Querrich- 
tung, welche lotrecht zur genannten Langsrichtung 
tst, aufweisen, und bei welch en die genannten End- 
bereiche jeweils einen Endrand (40. 50) umfassen. 
welcher sich uber die genannten Blatter zwischen 
den genannten gegenuberiiegenden Seiten- 
bereichen erstreckt und eine maximale Langslange 
der genannten Blatter (10) definiert, wobei 

die genannten Blatter (10) derart miteinander 
verbunden sind. urn die genannte Bahn zu bil- 
den, dad die Endbereiche eines jeden Blattes 
Ober Endbereichen von anschlieBenden Blatter 
in einer koextensiven Beziehung daruberiie- 
gen, um so mindestens ein Paar benachbarter 
Blatter zu bflden. welche mindestens einen 
ubeiiappenden Bereich (80) aufweisen, wel- 
cher mindestens tedwetse von einem gegen- 
uberiiegenden Endrand eines jeden Blattes 
(10) des genannten mindestens einen Paares 
benachbarter Blatter (10) begrenzt ist, und 
dadurch gekennzeichnet daB 
die genannten gegenOberliegenden Endrander 
mindestens teilweise nicht parallel zueinander 
sind und der genannte mindestens eine uber- 
lappende Bereich (80) mindestens einen Punkt 
von groBter Ubertappung und mindestens 
einen Punkt von geringster Gberlappung. 
gemessen in der genannten Langsrichtung, 
aufweist, wobei der genannte mindestens eine 
Punkt der grOBten Ubertappung grOBer ist ate 
der genannte mindestens eine Punkt der 



geringsten Uberlappung. 

2. Eine Bahn nach Anspruch 1, welche welters 
dadurch gekennzeichnet ist daB die genannten 

5 Endrander (40, 50) in der Gestalt im wesentlichen 
linear sind. 

3. Eine Bahn nach Anspruch 1, welche weiters 
dadurch gekennzeichnet ist daB die genannten 

10 Endrander (40. 50) in der Gestalt im wesentfichen 
nicht-linear sind. 

4. Eine Bahn nach einem der AnsprOche 1 bis 3. wel- 
che weiters dadurch gekennzeichnet ist, daB die 

75 genannten Endrander (40. 50) eines einzelnen 
Blattes (10) im wesentfichen parallel zueinander 

sind. 

5. Eine Bahn nach einem der AnsprOche 1 bis 3. wel- 
20 che weiters dadurch gekennzeichnet ist daB die 

genannten Endrander (40. 50) eines einzelnen 
Blattes (10) im wesentlichen ntarrt-paraileJ zueinan- 
der sind. 

25 6. Eine Bahn nach einem der AnsprOche 1 bis 5, wel- 
che weiters dadurch gekennzeichnet ist, daB ale 
genannten Blatter (10) eine Gesamtform aufwei- 
sen, welche im wesentlichen symmetrisch im Hin- 
bfick auf eine Langsmrttellinie (CL) ist 

30 

7. Eine Bahn nach einem der AnsprOche 1 bis 5. wel- 
che weiters dadurch gekennzeichnet ist daB die 
genannten Blatter (10) eine GesamtgestaH aufwei- 
sen, welche im Hinbtick auf eine Langsmrttellinie 

35 (CL) im wesentlichen asymmetrisch ist 

8. Eine Bahn nach einem der Anspruche 1 bis 7, wel- 
che noch weiters dadurch gekennzeichnet ist, daB 
die genannten Blatter (10) mrt einem Befeuch- 

40 tungsmittel vorbefeuchtet sind. 

9. Ein Hochschnellausgabesystem zum Ausgeben 
gefalteter Blatter (10), wobei das genannte Ausga- 
besystem eine Mehrzahl gesonderter Blatter (10) 

45 gemaB Anspruch 1 und eine Ausgabeoffnung (A) 
inMudert, 

dadurch gekennzeichnet, daB, 

wenn ein BJatt (10A) benachbart zur genann- 
50 ten Ausgabeoffnung (A) durch die genannte 

Ausgabedffnung (A) herausgezogen wind, der 
Endabschnitt des genannten Blattes (10A) auf 
den Endabschnitt eines darauffolgenden anlie- 
genden Blattes (10B) uber den genannten 
55 uberiappenden Bereich (80) eine ziehende 

Kraft (P) ausubt um den genannten dazwi- 
schengelegten Endabschnitt des genannten 
darauffolgenden benachbarten Blattes (10B) 
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durch die genannte Ausgabeoffnung (A) teil- 
weise herauszuziehen, und bei weichem tom- 
plettes Trennen des genannten Oberlappenden 
Bereichs (80) aRgemein auBerhalb der 
genannten AusgabeOff nung (A) eintritt, urn das s 
genannte Blatt (10A) zur Verwendung freizuge- 
ben und einen freien Endabschnitt des 
genannten darauftoigenden Blattes (10B) zu 
biWen. und bei weichem der genannte freie 
Endabschnitt des genannten darauffolgenden w 
anliegenden Blattes (10B) auGerhalb der 
genannten Ausgabeoffnung (A) zum Ergreifen 
zurOckgehatten wird. 

10. Ein Hochschnellausgabesystem zum Ausgeben is 
gefaJteter Blatter (10) nach Anspruch 9, bei wei- 
chem jedes der genannten Blatter werters minde- 
stens eine Faltungslinie aufweist welche sich quer 
Qber die genannten Blatter von einem SeHenbe- 
reich zum anderen Seitenbereich erstrecW, wobei *o 
die genannte mind est ens eine Faltungslinie zwi- 
schen den genannten gegenOberliegenden Endbe- 
reichen angeordnet tst und jedes der genannten 
Blatter entiang mindestens einer Faltungslinie 
getaJtet ist und die genannten Blatter Qbereinander 25 
gelegt sind, wobei Endabschnitte benachbarter 
Blatter miteinander so verschachtelt sind, daB ein 
Endabschnitt eines Blattes Endabschnitte eines 
benachbarten Blattes voneinander trennt 

30 

Revendlcatlons 

1. Nappe comportant une plural ite de feuilles sepa- 
rees (1 0) destinees a etre utiltsees dans un dlstribu- 
teur a ejection automatique par ressort, chacune 35 
desdites feuiUes ayant deux zones de cot© oppo- 
sees el deux zones tf extremite opposees reunis- 
sant lesdites zones de cdte opposees, lesdites 
feuilles (10) ayant une direction longitudinale qui 
s'etend erttre lesdites zones de cote et une direc- 40 
tion transversals qui est perpendiculaire a ladite 
direction longitudinale, et lesdites zones d'extremite 
comportant chacune un bond d'extremite (40, 50) 
qui s'etend a travers lesdites feuilles entre lesdites 
zones de cdte opposees et qui delimits une Ion- 45 
gueur longitudinale maximale desdites feuilles (10), 
danslaqueOe: 

lesdites feuilles (10) sont associees entre etles 
pour former ladite nappe de telle sorte que les so 
zones d'extremite de chaque feuille recouvrent 
les zones d'extremite des feuilles contigues en 
presentant les memos dimensions de maniere 
a former au moins une paire de feuilles adja- 
centes ayant au moins une zone de recouvre- 55 
ment (80) entouree, au moins partiellement 
par un bord d'extremite oppose de chaque 
feuille (10) de ladite au moins une paire de 



feuilles adjacentes (10) et caracterisee en ce 
que: 

lesdits bonds d'extremite opposes sont au 
moins partiellement non paralleles entre eux, 
et ladite au moins une zone de recouvrement 
(80) comports au moins un point de recouvre- 
ment plus grand et au moins un point de recou- 
vrement minimal mesure dans ladite direction 
longitudinale, ledit au moins un point de recou- 
vrement plus grand etant plus grand que ledit 
au moins un point de recouvrement minima] . 

2. Nappe salon la revendication 1, caracterisee, en 
outre, en ce que lesdits bonds d'extremite (40, 50) 
sont pratiquemerrt de forme lineaira 

3. Nappe selon la revendication 1, caracterisee. en 
outre, en ce que lesdits bords d'extremite (40, 50) 
sont pratiquemerrt de forme non lineaira 

4. Nappe selon rune quelconque des revencGcations 1 
a 3, caracterisee, en outre, en ce que lesdits bords 
d'extremite (40, 50) d une feuille individuelle (10) 
sont sensfelement paralleles entre eux 

5. Nappe selon rune quelconque des revendi cations 1 
a 3, caracterisee, en outre, en ce que lesdits boras 
d'extremite (40. 50) d'une feuille individuelle (10) 
sont sensiblement non paralleles entre eux. 

6. Nappe selon rune quelconque des revendications 1 
a 5. caracterisee. en outre, en ce que lesdites 
feuilles (10) ont une forme gfobale qui est sensible- 
ment syrnetrique par rapport a une ligne mediane 
longitudinale (CL). 

7. Nappe selon I'une quelconque des revendications 1 
a 5, caracterisee, en outre, en ce que lesdites 
feuilles (10) ont une forme globale qui est sensible- 
ment asymetrique par rapport a une ligne mediane 
longitudinale (CL). 

8. Nappe selon I'une quelconque des revendications 1 
a 7, caracterisee, de plus, en ce que lesdites 
feuilles (10) sont pre-hurnidifiees a I'aide d'un agent 
mouRtanL 

9. Distributeur a ejection aiitomatique par ressort pour 
distribuer des feUlies pliees (10), ledit distributeur 
comportant une pluralite de feuilles separees (10), 
selon la revendication 1 et une ouverture de distri- 
bution (A), 

caracterise en ce que : 

lorsqu'une feuille (10A), adjacente a ladite 
ouverture de distribution (A) est tiree a travers 
lacfte ouverture de distribution (A), la partie 
d'extremite de iadrte feuflle (10A) exerce une 
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force de tirage (P) sur ta parte d'extremite 
dUne feuile suivante adjacente (10B) par 
fintermediaire de ladite zone de recoupment 
(80) pour tirer, partiellemerrt. ladite parte 
d'extremit6 intercalee erttre lee feUfles de 5 
ladite feuille suivante adjacente (10B) a travers 
ladite ouverture de distribution (A) de telle 
sorte que la separation complete de ladite 
zone de recouvrement (80) se produit genera- 
lement a I'exterieur de ladite ouverture de dis- 10 
tribution (A) pour iiberer ladite feuille (10A) 
pour utBiser et former une parte cfextrtmrte 
ibre de ladite feuille suivante (10B) afin que 
ladite parte cTextremit* Ibre de ladite feuille 
suivante adjacente (10B) soit retenue a fexte- 15 
rieur de ladite ouverture de distrtoution (A) pour 
la prise. 

10. Distributee a ejection automatique par ressort pour 
distribuer des feuilles pliees (10), sekxi la revencfi- 20 
cation 9 V dans lequel chacune desdites feuilles 
comporte en outre au moins une ligne de pliage 
s'etendant transversal em ent a travers lesdites 
feuilles a partr d'une zone de cote vers ('autre zone 
de cote, ladite au moins une ligne de pliage etant 2s 
disposee erttre lesdites zones d'extremite oppo- 
sees et chacune desdites feuilles est pliee le long 
d'au moins une ligne de pliage et lesdites feuilles 
sort superposes, les partes d'extremite des 
feuilles aojacentes etant intercalees entre elles de a? 
telle sorte qu'une parte d'extremite d'une feuille 
separe les partes d'extremite cfune feuille adja- 
cente. 
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